INTRODUCTION
Deer are among the few groups of large mammals which have been extensively studied by electrophoretic multilocus investigations to evaluate genetic diversity within and between populations and species (see Hartl and Reimoser, 1988; Hartl et al, 1990a for reviews). However, in contrast to the red deer (Bergmann, 1976; Kleymann, 1976a, b) ; Bergmann and Moser, 1985; Pemberton et al, 1988; Hartl et al, 1990a Hartl et al, , 1991 , the fallow deer (Pemberton and Smith, 1985; ; Randi and Apollonio, 1988;  Herzog, 1989) , the moose (Ryman et al, 1977 (Ryman et al, , 1980 (Ryman et al, , 1981 Reuterwall, 1980) , the reindeer (R 0 ed et al, 1985; Røed, 1985a Røed, , b, 1986 Røed, , 1987 and the white-tailed deer (Manlove et al, 1975 (Manlove et al, , 1976 Baccus et al, 1977; Johns et al, 1977; Ramsey et al, 1979; Chesser et al, 1982; Smith et al, 1983; Sheffield et al, 1985; Breshears et al, 1988 ) the factors influencing the amount and distribution of biochemical genetic variation in one of the most abundant European deer species, the roe deer (Capreolus capreolus), are only poorly understood.
The first multilocus investigations to estimate the amount of genetic variability present in roe deer compared with other deer were made by Baccus et al (1983) and, using a more representative sample of individuals, populations and loci, by Hartl and Reimoser (1988) . The latter authors detected a comparatively high level of polymorphism and heterozygosity (mean P = 17.6%, SD = 2%; mean expected H = 5.4%, SD = 1.6%) and also a comparatively high amount of relative (G ST = 8.5%) and absolute (mean Nei's 1972 D = 0.006 9, SD = 0.004 9) genetic differentiation between demes. This result was thought to be due to the ecological strategy of roe deer (within the r -If continuum the roe is considered to be an r-strategist : Harrington, 1985 ; Gossow and Fischer, 1986) Bubenik, 1984; Neuhaus and Schaich, 1985; Groves and Grubb, 1987) . On the basis of electrophoretic investigations and other evidence, species rank was postulated for the latter by Markov and Danilkin (1987) . (Bramley, 1970; Stubbe and Passarge, 1979; Reimoser, 1986; Kurt, 1991) . The results were compared to the situation in the red deer, a species of an ecologically and behaviourally opposite type (K-strategist, large and more homogeneous populations, potentially high migration distances : Bubenik, 1984; Harrington, 1985) , for which directly comparable electrophoretic data are available . Furthermore, the possible occurrence of different &dquo;local races&dquo; (Reimoser, 1986) or subspecies of roe deer in the Alpine region (at least north of the main crest) was examined.
MATERIALS AND METHODS
Tissue samples (liver, kidney) of 239 roe deer from 13 provenances (Fig 1) were collected by local hunters during the hunting seasons of 1988-1989 and 1989-1990 and stored at -20°C. Preparation of tissue extracts, electrophoretic and staining procedures and the genetic interpretation of band-patterns followed routine methods (Hartl and H6ger, 1986; Hartl and Reimoser, 1988 Hartl and Reimoser, 1988; and fig 1) are included in this paper. Since the same enzyme systems were screened, the same number of loci was detected, and the various iso-and allozymes were compared for identical electrophoretic mobility using reference samples from the previous study, those data are fully compatible with the results of the present investigation.
At each polymorphic locus the most common allele was designated &dquo;100&dquo; and variant alleles were assigned according to their relative mobility. The nomenclature is consistent with that already defined by Hartl and Reimoser (1988 Barton, 1989) was estimated using Nei's (1977) F-statistics, Nei's (1975) G-statistics and the method of Weir and Cockerham (1984) . Average levels of gene flow among various arrangements of demes were estimated using the relationship between F ST and Nm (the number of migrants) described by Slatkin and Barton (1989) . We also used Slatkin's (1985) Slatkin (1985) and Barton and Slatkin (1986) Felsenstein, 1985) . To check the influence of sample size and the composition of genetic loci chosen, the statistical methods of bootstrap and jacknife were applied (see Hartl et al, 1990a) .
RESULTS
Screening of 27 enzyme systems representing a total of 41 putative structural loci revealed polymorphism in the following 12 isoenzymes : LDH-2, MDH-2, IDH-2, PGD, DIA-2, AK-1, PGM-1, PGM-2, ACP-1, PEP-2, MPI, and GPI-1. In some cases (LDH-2, DIA-2, AK-1, PGM-1, PGM-2, ACP-1, PEP-2, MPI) polymorphism was previously described by Hartl and Reimoser (1988) . Also ME-2 was slightly polymorphic in previous studies, but since this isoenzyme was not consistently scorable in the present investigation the corresponding locus (Me-2) was omitted from calculations of genetic variability and differentiation, reducing the total set of loci considered to 40. In all cases heterozygote band-patterns were consistent with the known quaternary structure of the enzymes concerned (Darnall and Klotz, 1975; Harris and Hopkinson, 197G; Harris, 1980 (Slatkin, 1981 Hartl et al, , 1990a Hartl, 1990a , for reviews).
Results of Nevo (1983, 1988) Nei, 1987; Hartl, 1990b . Therefore, unless much the same set of enzymes is examined in all taxa concerned, genetic diversity may be seriously under-or overestimated.
In this respect our data on roe deer are directly comparable to those on red deer obtained by Hartl et al (1990a) . The numbers of populations and individuals investigated are similar. Half of the isoenzyme loci polymorphic in roe deer showed allelic variation also in red deer, Ac P -1 and Ldh-2 to a similar, Idh-2, Pgm-2, Mpi, and Gpi-1 to a very different extent. The ratio between ubiquitous and scattered polymorphisms is the same (! 50:50) (Slatkin and Barton, 1989) . It must, however, be considered that the red deer populations sampled cover a larger geographic range than those of the roe deer and therefore a comparison of p(1), G ST ; or F ST -values may be biased towards an overestimation of relative differentiation in this species (Hartl et al, 1990a) .
Genetic distances and geographical distribution
If, as pointed out by Slatkin (1987) , Nm is > 1, gene flow will prevent a substantial genetic differentiation between populations. Nei's (1978) genetic distances between the roe deer populations studied range from 0-0.022 6. The latter value is of a magnitude separating subspecies of red deer (Dratch and Gyllensten, 1985) . If an uncorrected D (Nei, 1972) (Hartl et al, 1990a) . Therefore, other than methodological factors may be responsible for the partial disagreement between genetic and geographic distances. We put forward the hypothesis that the breeding behaviour and the comparatively patchy distribution of roe deer populations (Bramley, 1970; Reimoser, 1986; Kurt, 1991) Kurt, 1977 Hartl and Reimoser, 1988) .
